[Non-small cell lung cancer 95D cells co-cultured with 3D-bioprinted scaffold to construct a lung cancer model in vitro].
To fabricate an innovative scaffold for lung cancer cell culture and establish a three-dimensional lung cancer model in vitro, and to reveal the differences in biological functions of lung cancer cells under the two-dimensional and three-dimensional culture conditions. We chose agarose and alginate as the scaffold materials, and 3D printing technique was applied to construct cell culture scaffold. 95D cells were co-cultured with this scaffold. The differences of cell morphology, proliferation ability, protein expression, etc. in the cells cultured under 2D and 3D cultural conditions were evaluated by light microscopy using HE staining, MTT assay, scanning electron microscopy, and Western blot analysis. Cells cultured in 2D wells displayed a spindle and polygonal morphology, whereas those grown in the 3D culture aggregated into spheroids, which invaded, migrated and disseminated into the surrounding scaffold. MTT assay showed that the proliferation rates of the 3D-cultured cells for 2-6 days were significantly lower than, but those cultured for 8-9 days were significantly higher than that of the 2D-cultured cells, indicating that proliferative activity of the cells grown in 2D cultures for 8-9 days was inhibited. In contrast, cells grown on 3D scaffolds still maintained a higher proliferation. The Western blot assay showed that the expression of Cdc42, p53, mTOR were significantly down-regulated in 3D scaffold-cultured group (0.529±0.103, 0.820±0.038 vs. 1.967±0.066), compared with that of the 2D-cultured group (3.063±0.139, 1.738±0.122 vs. 2.472±0.151) (P<0.05 for all), while the expression of MMP-2 was up-regulated in the 3D-cultured cells (1.110±0.029), significantly higher than that of the 2D-cultured cells (0.017±0.001) (P<0.05). The cell morphology, proliferation and associated protein expression of lung cancer cells in 3D-culture systems are distinctively different as compared to those of the 2D-cultural cells. 3D-bioprinted agarose-alginate scaffold can better mimic the growth microenvironment of lung cancer in vivo and may provide a promising model for lung cancer research in vitro.